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The beginning of the subject of deep water ocean acous-
tics might rightly be placed in 1944 when Ewing and Worzel
made the first measurements that clearly demonstrated that
sound in the deep ocean is channeled and can propagate to
very long ranges. Independently, but slightly later (1949),
measurements by a Russian team led by Leonid
Brekhovskikh also demonstrated the existence of a deep
ocean sound channel and long range propagation. The deep
ocean signals resulting from the explosive sources available
at the time all had the same character: A series of arrivals
with ever increasing intensity (a crescendo!) followed by an
abrupt cutoff. Subsequent experimentation and theoretical
development focused on the military applications of deep
ocean sound, where discoveries were made regarding the
distribution of ambient sound, the attenuation from sea
water, the coherence of receiver arrays of ever increasing
length, and convergence zone and ocean mixed layer propa-
gation. Up through the 1960s observations were generally
made using explosive or continuous wave sources and small
receiving arrays.
We have come a long way since this early period of
development. This special issue chronicles some of the
rapid growth in the use of sound in the deep ocean and
the technologies developed to advance those uses. In addi-
tion to military applications, this growth has been driven
by the significant increases in the use of the ocean for
commerce (e.g., shipping), as a source of natural resour-
ces (e.g., oil, gas, minerals, food, etc.), and a realization
that the ocean is a critical factor in modulating our cli-
mate and the global response to increased CO2 in our
atmosphere. In one way or another uses of deep water
sound can be classified under the headings of remote sens-
ing (active and passive), navigation, or communication.
This issue has several papers addressing the issue of
ocean acoustic remote sensing. These papers fall into the
topics of (1) ocean acoustic tomography and associated
methodologies, (2) sensing and interpretation of seismo-
acoustic signals, (3) ambient noise sensing of surface
gravity waves and nonlinear wave-wave interactions, and
(4) measurements of undersea volcanic activity. With
regards to navigation and communication, there are papers
on undersea glider positioning using an acoustic tomogra-
phy array and multiuser undersea communication using
time reversal techniques. Acoustic fluctuations due to
small-scale oceanic variability touch all aspects of deep
water acoustics. This issue includes a selection of papers
covering observations and theory for wave propagation
through the stochastic ocean sound-speed structure. Much
of the recent progress in deep water ocean acoustics is
associated with new technological developments. Some
noteworthy examples described in the following pages
are: (1) Cabled deep sea acoustical observatories, (2) 5 to
6 km long, water-column-spanning vertical receiver arrays,
(3) undersea gliders with acoustic receivers, and (4)
energy efficient broadband electronic acoustical sources.
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